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Introductions




Meeting Objectives

 Review/Evaluate/Refine Wetland Hot Spot
Remediation Proposal

e Discuss Risk Management Considerations
for Other Media/Areas

 If Proposal Seems Acceptable, Identify
Next Steps




Wetland Sediment Hot Spot
Remediation Proposal Overview

 Performed under Removal Action AOC for
Tank Farm Removal / Former Surface
Impoundments Cap Repair

e Could be Started Promptly — AOC about to
be finalized

e Could be Completed Quickly — Concurrent
with Cap Repair Schedule



Wetland Sediment Hot Spot
Remediation Proposal Description

 Sediment Excavation to 1 ft Depth

e Excavated Sediment Placement under
Cap or Disposed Off-Site

« Excavation Backfilling with Imported
Material

e Vegetation Restoration



Under Cap Placement
Considerations




Gulfco Superfund Site
Tue 5/11/10

Detailed Wetland Sediment Hot Spot Schedule Projection

DRAFT

ID Task Name Duration Start Finish Predecessors 2010
M [ J J [ A | S [ o | N
1 Effective Date of AOC 0 days Fri 5/21/10 Fri 5/21/10 ‘ 5/21
2 |Wetland Hot Spot Remediation 190 days Sat 5/22/10|  Sat 11/27/10 Remediation
3 Prepare Preliminary Bid/Cost Estimate (Contractor) 5 days Sat 5/22/10 Wed 5/26/10 1 5/22 5/26
4 Finalize Contract/Work Order with Contractor (Dow) 10 days Sat 5/22/10 Mon 5/31/10 1 5/22 5/31
5 Submit Current Insurance Certificate/Geotech Name to PBW (Contractor) 5 days Tue 6/1/10 Sat 6/5/10 4 6/1 / 6/5
6 Submit Contractor Qualifications Letter to Group for Review (PBW) 1day Sun 6/6/10 Sun 6/6/10 5 6/6 B 6/6
7 Review Contractor Qualifications Letter (Group) 5 days Mon 6/7/10 Fri 6/11/10 6 6/7 W 6/11
8 Submit Contractor Qualifications Letter to EPA (PBW) 1day Sat 6/12/10 Sat 6/12/10 7 6/12 B 6/12
9 Approve Contractor (EPA) 3 days Sun 6/13/10 Tue 6/15/10 8 6/13 6/15
10 Prepare Draft Fact Sheet, if requested (PBW) 5 days Sat 5/22/10 Wed 5/26/10 1
11 Finalize/Mail Fact Sheet, if applicable (EPA) 5 days Thu 5/27/10 Mon 5/31/10 10
12 HASP Preparation 23 days Tue 6/1/10 Wed 6/23/10 ﬁ
13 Prepare Preliminary Draft HASP (Contractor) 10 days Tue 6/1/10 Thu 6/10/10 4 6/1 6/10
14 Review Preliminary Draft HASP (PBW) 5 days Fri 6/11/10 Tue 6/15/10 13 6/11 % 6/15
15 Prepare Final HASP (Contractor) 5 days Wed 6/16/10 Sun 6/20/10 14 6/16 6/20
16 Submit Final HASP to EPA (PBW) 3 days Mon 6/21/10 Wed 6/23/10 15 6/21 6/23
17 Engineering Drawings and Specificatons 81 days Sat 5/22/10 Tue 8/10/10 —
18 Prepare Draft Engineering Drawings and Specifications (PBW) 25 days Sat 5/22/10 Tue 6/15/10 1 5/22 6/15
19 Review Draft Drawings/Specifications (Group) 5 days Wed 6/16/10 Sun 6/20/10 18 6/16 6/20
20 Prepare Revised Draft Drawings/Specifications (PBW) 15 days Mon 6/21/10 Mon 7/5/10 19 6/21 715
21 Submit Draft Drawings/Specifications to EPA (PBW) 0 days Mon 7/5/10 Mon 7/5/10 20 ‘ 715
22 Review Draft Drawings/Specifications (EPA) 15 days Tue 7/6/10 Tue 7/20/10 21 716 7120
23 Prepare Final Drawings/Specifications (PBW) 14 days Wed 7/21/10 Tue 8/3/10 22 7121 8/3
24 R pprove Final Drawir ions (EPA) 7 days Wed 8/4/10 Tue 8/10/10 23 8/4 % 8/10
25 Backfill Material Testing 22 days Wed 6/30/10 Wed 7/21/10 ﬁ
26 Collect Backfill Material Samples (Contractor) 1day Wed 6/30/10 Wed 6/30/10 9FS+14 days 6/30 E 6/30
27 Analyze Backfill Material (Contractor) 21 days Thu 7/1/10 Wed 7/21/10 26 n 7121
28 TDPES Stormwater Requirements 40 days Tue 6/1/10 Sat 7/10/10 *
29 Submit NOI for Coverage under General Permit (Contractor) 15 days Tue 6/1/10 Tue 6/15/10 4 6/1 W 6/15
30 Prepare Draft SWPPP (Contractor) 15 days Tue 6/1/10 Tue 6/15/10 4 6/1 6/15
31 Review Draft SWPPP (PBW/Group) 10 days Wed 6/16/10 Fri 6/25/10 30 6/16 6/25
32 Prepare Final SWPP (Contractor) 15 days Sat 6/26/10 Sat 7/10/10 31 6/26 7/10
33 Mobilization 20 days Tue 8/3/10 Mon 8/23/10 ﬁ
34 Advance Notice of Mobilization to EPA (PBW) 0 days Tue 8/3/10 Tue 8/3/10 23 ‘ 8/3
35 Equipment Mobilization to Site (Contractor) 5 days Thu 8/19/10 Mon 8/23/10 | 34FS+15 days 8/19 8/23
36 Pre-Construction Meeting (All) 0 days Mon 8/23/10 Mon 8/23/10 35 ‘ 8/23
37 Implementation 35 days Mon 8/16/10 Sun 9/19/10 —
38 Stake Hot Spot Areas, Map Vegetation with GPS (PBW) 1day Mon 8/16/10 Mon 8/16/10 | 24FS+5 days 8/16 E 8/16
39 Construct Perimeter Dikes, Dewater Excavation Areas (Contractor) 3 days Tue 8/24/10 Thu 8/26/10 36 8/24 7] 8/26
40 Brush Vegetation Removal (Contractor) 3 days Fri 8/27/10 Sun 8/29/10 39 8127 g 8/29
41 Pre-Excavation Survey (Surveyor) 2 days Mon 8/30/10 Tue 8/31/10 40 8/30 8/31
42 Hot Spot Area Excavation (Contractor) 5 days Wed 9/1/10 Sun 9/5/10 41 9/1
43 Post-Excavation Survey (Surveyor) 2 days Mon 9/6/10 Tue 9/7/10 42 9/6 g 97
44 Backfill Placement (Contractor) 5 days Wed 9/8/10 Sun 9/12/10 43 9/8 % 9/12
45 Final Survey (Surveyor) 7 days Mon 9/13/10 Sun 9/19/10 44 9/13 % 9/19
46 Vegetation Planting (Contractor) 7 days Mon 9/13/10 Sun 9/19/10 44 9/13 % 9/19
47 Construction Inspection/Documentation (PBW) 28 days Tue 8/24/10 Mon 9/20/10 36SS 8/24 9/20
48 Removal Action Report 69 days Mon 9/20/10 Sat 11/27/10
49 Prepare Documentation Report (Contractor) 10 days Mon 9/20/10 Wed 9/29/10 46 9/20 m 9/29
50 Prepare Interim Draft Removal Action Report (PBW) 15 days Mon 9/20/10 Mon 10/4/10 46 9/20 10/4
51 Review Interim Draft Removal Action Report (Gulfco Group) 5 days Tue 10/5/10 Sat 10/9/10 50 10/5 10/9
52 Prepare Draft Removal Action Report (PBW) 5 days Sun 10/10/10 Thu 10/14/10 51 10/10 10/14
53 Review Draft Removal Action Report (EPA) 30 days Fri 10/15/10 Sat 11/13/10 52 10115 11/13
54 Prepare Final Removal Action Report (PBW/Group) 14 days Sun 11/14/10 Sat 11/27/10 53 11/14
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|dentification of Hot Spot Areas

e Overarching Consideration — No higher
trophic level HQs >1 for wetland sediment

 Hot Spot Identification Criteria:
Exceedence of Midpoint between Effects
Range - Low (ERL) and Effects Range -
Medium (ERM); or Apparent Effects
Threshold (AET) if no ERL and ERM



|dentification of Hot Spot Areas

* Preliminary Proposed Areas in April 29
Work Plan

— Areas A and B northeast of former surface
Impoundments

— Area C immediately north of Marlin Ave

o GlS/Database Query (“rubber band”)
Evaluation
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EXPLANATION

=== Gulfco Marine Maintenance
Site Boundary (approximate)

(@ Sediment Sample Location

Notes:

1. Data Qualifiers: J = Estimated value.
J- = Estimated value, biased low.
J+ = Estimated value, biased high.

2. BGS = below ground surface.

3. Total PAH concentrations were
calculated using ¥z of the sample
detection limit as a proxy value
for undetected PAHs.

4. Bold values are the maximum measured
concentration for that compound.

5. Light blue highlighted values are higher
than maximum background concentrations
(See Figure 8 for background soil data).

* Values shown in the figure exceed the
Effects Range Low (ERL) (See Table 8).
Yellow highlighted values exceed the
midpoint of the ERL and Effects Range
Medium (ERM).

+ Value exceeds the Apparent Effects
Threshold (AET).

The ERLS are:

2-Methylnaphthalene - 0.07 mg/Kg
4,4'-DDT - 0.0012 mg/Kg
Acenaphthene - 0.016 mg/Kg
Acenaphthylene - 0.044 mg/Kg
Anthracene - 0.0853 mg/Kg

Arsenic - 8.2 mg/Kg
Benzo(a)anthracene - 0.261 mg/Kg
Benzo(a)pyrene - 0.430 mg/Kg
Benzo(g,h,i)perylene (AET) - 0.67 mg/Kg
Chrysene - 0.384 mg/Kg

Copper - 34 mg/Kg
Dibenz(a,h)anthracene - 0.0634 mg/Kg
Fluoranthene - 0.6 mg/Kg

Fluorene - 0.019 mg/Kg
gamma-Chlordane - 0.00226 mg/Kg
Indeno(1,2,3-cd)pyrene (AET) - 0.6 mg/Kg
Lead - 46.7 mg/Kg

Nickel - 20.0 mg/Kg

Phenanthrene - 0.24 mg/Kg

Pyrene - 0.665 mg/Kg

Zinc - 150 mg/Kg

Total LPAH - 0.552 mg/Kg

Total HPAH - 1.7 mg/Kg

Total PAH - 4.02 mg/Kg
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Risk Management Considerations
for Other Media/Areas

South Area Soills

North Area Soills

Intracoastal Waterway Sediments
Ponds Sediments

Wetlands Surface Water

Ponds Surface Water
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South Area Solls Risk Management
Considerations

* No higher trophic level receptor HQs >1

e Restrictive covenant for
commercial/industrial land use only

 Much of South Area highly disturbed (dry
dock, driveways, slabs, etc.)

* Areas of non-metal screening levels
exceedences associated with engineered
fill (dry dock, driveways)
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EXPLANATION

=== Gulfco Marine Maintenance
Site Boundary (approximate)

@® Shallow Soil Sample (0-2 ft)

] Shallow (0-2 ft) and Deep (4-5 ft)
Soil Sample

Notes:

1. Data Qualifier: J = Estimated value.

2. BGS = below ground surface.

3. Light blue highlighted values are higher
than maximum background concentrations
(See Figure 8 for background soil data).

4. Bold values are the maximum measured
concentration for that compound.

* The compounds shown in the figure are
the compounds that were detected at a
concentration greater than the screening
level (See Tables 1 & 2).

The screening levels are:
Antimony - 0.27 mg/kg
4,4'-DDT - 0.021 mg/kg
Zinc - 46 mg/kg

Total LPAH - 29 mg/Kg
Total HPAH - 1.1 mg/Kg

7

&

Approx. Scale in Feet

0 60 120
Source of photo: H-GAC, Texas aerial photograph, 20086.

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 6A

DETECTED CONCENTRATIONS
EXCEEDING ECOLOGICAL SCREENING
LEVELS FOR SOIL INVERTEBRATES*
- SOUTH AREA SOIL

PROJECT: 1352 BY: ZGK REVISIONS

DATE: MAY, 2010 CHECKED: KHT
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METTAE | B g:;’;“‘“"‘ e i Dy T Chomia | Core " [Deph T Gromiod 2 KPS ; . 1:2_] Chromium |_8.53 P — 5135804 - 4. Bold values are the maximum measured
Chemica | Coro. g8 B 18 (18G5 | of et g L e ofiners inggf S D [Chomc [ G SI3SB71 }{ Ve 33.133379 (R | ot | e | 2 S " 3 concentration for that compound.
Boron 4 - 5 1 : of Intere: 5 - WA TEYS ep| emical . .
o £2_chomim] 18 | | Pepl | Shomes | moks fo | Shomice [ o (WM 12 TBon o0 Chromiam - FAEEER L\ L00 fwomun B85 ) of Intrest | mglkg)| £ * The compounds shown in the figure are
Boron i 0-05 | Boron | 1480- | ; 12| Chromium Chromium : T N : Chromium | 687 | the compounds that were detected at a
- ' SB4SB24 i T 0-05 | Chromium > ~ . 0-05_| Chromium 191 Chvomian | 129§, 55 75 [ Chvomiun 67 ] : .
[ Chromium r °;°f (B)hrcmlum 52281J 12| Chromium | 7. SG . 1-2_| Chromium ) F‘ : ki A vy g = F concentration greater than the screening
> - iy oron i [ e '
- SC48B28 [ 12 [ Chomum[ 103 . SFASB46 ooth | Chomioal m S5 Cromical | Gono. ] &2 . level (See Tables 1 & 2).
R _ (869 B e — of Ifarest 4 v ohiees s SK4SB8S x:; The screening levels are:
gl Dot | Chemiel | Cone e 005 | Boron SD4SB34 SE4SB40 {BGS) | of Interest | (mg/K = 403 Ll g 5 _—Chrommm Y ) Boron - 0.5 mg/Kg
505 T Boror 005 [ Ghromium [ 25477} B O e rory oo 005 | Boron - ik $ : : Depth [ Chemical Depth | Chemical 1 Chromi 0.4 ma/K
- 12| Boron Depth | Chemical | Conc. Dep - P ) o Depth | Chemical : |4 g of Interest | (mg/Kg) | |t BGS) | of Interest romium - 0.4 mg/Kg
0-0.5_| Chromium #BGS) | of Interest X (ft BGS) | of Interest |(mg/Kg) 0-0.5_| Chromium § s|4sB73
12| Boron 2 (R8G5 | o terest LmgX@)} 1655 [ Ghvomium | 129 2 o of Intorest }{mg/Kg) {5 SBOV | Chromium | 6.63 005_| Chromium »
005 | Boron 11.7J- Chromium ' ium | 712 |12 | Chromium 2
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I ] -
1 12| Chromium | 923 SE5$B41’ 2 epth | Chemical | Conc. [Depth | Chemical )
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i % emica of Interest 0-05 | Chromium | 182 eSS 005 | Boron
- = (R BGS) of Interest N X ¥ - : : 8 . 4
Depth | Chemical SDSSB35 005 | Chromiam] 766 | 005 B°f°". 9.19) r — 12 Ch""___."f'”’“ 327 Chemical | Conc. 0-0.5_| Chromium : S .
RBGS) | of Intarest —-——1 @l 0-0.5 | Chromium | 136 - oh T Chemicd - § of Interest |(mg/kg) | {12 | Chromium 732 W Depth | Chemical
¥ i Depth | Chemical | Conc. 12| Boron 12.4- | E . of Interest | (mg/Kg) b i ) - T R
0-05 | Boron \ - 12 ' o || 2364 = 3 5 |/t BGS) | of Interest
005 | Chromium Deph | Chemical ; (B8 | of nterest [(mgKg)} {12 ] Chromium | 877 Boron | 54, - SJ5SB81¢ T i Chromium
anty (/tBGS) | of Interest SC5SB29 [ 005 [Boon [ 404 R 0-05_| Chromium . Chromium |_5.67 : X -
. - 1-2__ | Boron - & o —— (3 4 4 . 3 e, Chromium
2 | Chromim 005 | Chromium ] 005 | Chromium | 206 i & A Boron . - - -
- 12| Chromium | 12 | Boron 112 - S £ I - Depth | Chemicel | Conc. e .
; ! 12| Chromium SE6SB42 SFGS‘B‘4'§ "“3663359_ L SIS 0 @ SI6SB750 eS| of nerest |mgik Depth | Chomicel
‘ SDSSB36 \ 3 = Dep! Cff]eglca\l nc. & Derth Cheml;;I Eonc 0-05 | Chromium | 18.4) SLGSBQ'] (ft BGS) | of Interest
. i 9 ’ : Or n'eres 1 % 12 |8B 12J- 0-05_| Chromium
{ "\ [Beh [ Cromea | Coms Depth [ Chemical | Conc. | Depth | Chemioa | Cone s ’ 5 [ Boron - |tBGS) | o Interest |(mgg) frds ) : .
~rcRan @ |1868)] of merest |mgkg | f(LBGS)| of interest {(mgg)f FH(LESS) Lk 5 N oo 85| 505 | Chvomium | 6.0 Ciromium | 106 2| Crramiun |
<N SCGSB:;()’ 505 T 397] 0-05 | Boron 6.89)- | | 005 | Boron 14.6- Deph — = .5_| Chromium . 1_é Chromium 5‘6 . $ .
(1?5%‘2) Frife) i 4 0-05_| Chromium | 256 005 [ Chromiun | 162 || 005 1Orvomum L 115 {4} it 8GS) 2 : i ¢ 3 ;
Depth | Chemical | Conc. > 12_| Chromium | 107 1:2_| Chromium | 7.16 005 Cheomium |_12.3 . .
0-05_| Boron b 1-2_| Boron 14 — r —r 41 Chemical | Conc. Chemicel | Conc. Depth | Chemical
0-05_| Chromium | 14 (BGS) | of Interest |(mg/Kg)] 12| Chromium ‘® of nterest |(mgKg)| of Interest | (mg/K ({ BGS)| of nterest
+ I ‘ 005 | Chvomium | 206 Deplh | Chemical | Con. . A 505 | Gronun [ o5 SK7SB91 T KT 505 [ Boron
12| Boron 1 72 | Chromium | 7.54 (/t BGS) | of Interest | (mg/Kg) SFGSB49 SFGSBSO ] - O | : romium { 5. - -
p 1-2 | Chromium renin De Chemical 3 - Chromium 1-2 | Chromium | 8.41 0-0.5_| Chromium
; o Crowim [ 2] | SFSB51 oo 7383 R 4 1 o
* 2 I .5 | Chromium | « | Depth | Chemical | Conc. 1-2 | Chromi
« 12| Soron EELE ‘SGTSBGO Chromium 7SB76 (ft B%S) of Interest |(mg/Kg) T 4
L Chromium | P
. - ¥ R 0-0.5 | Boron 8.45 L7SBQS
- F Chemical
1 : (f?g%;%) ff'"\ﬁﬂiil (rﬁ;”&) | Depth | Chemical Depth [ Chemical | Conc. | (ﬂBGS) of Interest 0-05 | Chromium | 7.76J | f
005 | Chromium | 3.37 ft BGS) | of Interest of Interest | (mg/Kg) 0-05_| Chromium 12 . .
72 | Boron 9460 0-05 | Chromium | 7. 0-0.5 | Boron 46J- 12| Boron
72 | Chromiom | 103 |_12_{ Chromium [ 4.81 0-05_| Chromium 1-2_| Chromium
e — ' 1-2__| Boron \
1-2__| Chromium | 15.3 " Depth | Chemical 3 .
s ? a of Interest | (mg/Kg) Approx. Scale in Feet
e ; -0.5 | Boron 257 _
\5® Chromium | 17.8 | Depth [ Chemical | Conc.
: 12| Boron 9.43 (ft BGS) | of Interest |(mg/Kg) 0 60 120
12| Chromium | 813 005 | Boron 8.11

005 | Chromium | 7.15
1-2 | Boron 9.57
1-2__| Chromium | 6.49

Source of photo: H-GAC, Texas aerial photograph, 2006.
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} y s Y2 ?
e \e Depth | Chemical | Conc. | = \‘( . o
g*;:z;gzlt (ﬁ;“;fg) - (ft BGS) | of Interest |(mg/Kg) |- » 2 T
- 4 005 |Lead 17.4 y &t
44, " 0. Barlurv} 399 . 17005 [Manganese| 413 | " ke ;‘ EXPLA NATION
| .tf?BGS) G o e e mmoamm, g
of Interes! ea =5 1 | Depth | Chemical | Conc. ’,Q . -t v 12 | Manganese| 338 | v} 4 - bl 0
Copper { . 5 ¥ . Barium (ft BGS) | of Interest | (mg/Kg) I - v!‘; g!:‘:) i e T oF o Ay Depth | Chemical | Conc. ?.,f’oﬁ; ~ . .
ﬁw 5 | Lead St kot 2 P & % A : ! 2 [ Cadmium 005 | Cadmium [ 401 | [Dopn T Gremca TCo ] M - [Dopts T Cromed | Gore 4 (1868 | of ntrest (mkg |- oy ;,,:‘ S e “PAY === (Gulfco Marine Maintenance
i - | Cadmium __ SR i : : . oo 248 4 i ’ . .
H, Menganese 005 | Lead 149 L) (*BGS) | of Interest |(mg/Kg) ; (BGS)| of Interest |(mg/Ko) 005 | Lead )‘:;_ s Site Boundary (approximate)
3 0:05 | Meroury 018 T e Y g rid g 2 2 |Barium | 363) | | 005 | Lead 131 e | 005 [Barium 516 | ut o 9] 005 | Manganese] 275 FEEERSS SR wt‘!“'w’»”w P
0-05 | Molybdenum | 2.48 - -2 | Manganese | 281 | 12 | Cadmium | 0.59 12 |Lead 127 | 0.05 | Cadmium | 1,38 12 |Lead 13.6
12 |lead c%q:rh?ngglt (gg,";g) “?g%rg) Ucfhl:g;::lt (rggl"&) -2__| Molybdenum | 3 12 [lead E 1:2_| Manganesel 300 / 005 | Lead 86, Depth | Chemical | Conc. Depth | Chemical | Conc. | . Shallow Soil Sample (0-2 ft)
1-2_| Manganese = YT = = i = = 005 |Manganese| 428 (7t BGS) | of Interest |(mg/Kg) (ft BGS) | of Interest | (mg/Kg) |mmm—— i
< Mee 2@ 005 Laa.d 1562 | Depth | Chemical | Conc. = Qi - epth | Chemical | Conc. . b | 12 | Cadmium /0.5 005 5 [cadmuns 1L T q g
em’rw‘w s Reoponses | 201 ;5 _f::m %0 Jiheees) o et imaiq}, 8 3(ﬂBGS) diners ngh oo SH1SBG‘*‘ - bead 165 1 cos 05 [Load 3 4 < @ Shallow (0-2 ) and Deep (4-5 ft)
" ~ = = : 68 2 4 005 | Cadmium X < P 4 & angznees ] I ¥ e, st
Ch el - % | Cadmium _| | Fa WIY ¢ -4 | 005 . 411 5 o .
ey ofl:g;gst SD1SBS1’ ] 005 | Menganess [ 2310 I t‘sik 005 | Load a1 | k TR .,‘ ‘\, 7 i 1 A58 e Soil Sample
005 : } g 12 b‘l“d ;;i L N [ Mengmneser 511 | i 8 | ofnerest |mol " [Depth [ Chemical | Conc. +
[oos ‘3‘ a3y 2| Menganeso s 12 |lead 34 005 | Cadmiun_| 0 ‘SI18869 h§J1SB7 (BGS)| of interest. | (mg/k) Notes:
E) bkt . SE1SB37 .ohh 12| Manganese] 285 § ‘#1005 |Lead T -05 | Cadmium | 0.47 ey 1D t. Qualifiers: J = Estimated val
h - 3 — v i el O 5 = =
P J 1568 | of mbroet |(maka)]  [Depth | Chemical ] Gors. P o SB SG1SB52 12| Cadmium ot | Shemical | Conc. 1§ N 05 | Load 19, - Data Qualifiers: stimated value.
e ‘::R Doph | Chomical | Cono| [ -205 [Caomum [ 061 |  [(1ESS), oflerest {mgkta (88| of mrest_|(mok 1 . & 2 ERIT fesd i s Chamial FRITE = Eafimsted value, bigsed low.
¢ 2 . . 4 = £ B langanese 1 emical . S E o8
Vgl . Sf| ool oferest gk [005 {Deidh 09283 005 leed B9 7605 Geimum | 0 . E of nterest |(mofkg) b 5T vgarass| 201 2. BGS = below ground surface.
Depth | Chemical | Conc. .5 _| Copper 216 0. L - 005 |Lead T hermioal ] Cond, Manganese| 223 N T L g H iahli i
o] e [t | lcos oo S| [os Taviorn (S SD2SB3 005 | Voo | 2 (£5 | of e | ok Y EEE R | A e e e Sl O 8. Light Klue:higlilghted walugsaxe hghar
005 | Lead 468 | Wolybdenum | 215 12 ltead 1 306 i 12| Dieldrin X 005 [Lead [ 005 | Baim | 504 aJZSBT'Q;‘; 12| Mangeness| 4360 \ | 4SL2SB93 than maximum background concentrations
PR P ';% || eEmre— ISC2SB26® [1555)| of merest |(mot 2lem G 505 sl 25 | SI2SB70. 4 505 [ Cadmium o5 R R .’i?j‘ﬁ 5 SRy (See Figure 8 for background soil data).
Waogoees ] i T3 y S 05 [ Codmium | 088 | [ Deph | Chemical : Chomioal | Cone. |1 . 2 e 2L 002 liced L S0 ) SK2SBBG)/T Dept T"Chomial | Conc. ] - 4. Bold values are the maximum measured
Molybde SB2SB22 05 | co 34 (BGS)| of nterest SF3SB45’ (50| ofimarest_|(mg) SH2SB62. o - T T g |(565)| ofinterest |imgKo) kT :
Howpcenp 18 5o ] 2 2008 : 0-05_| Cadmium 005 | Cadmi D64 Pt W b “ | Depth [ Chemical | Conc. o e " [ 005 [Tead 1230 || Depth | Chemical | Cono. concentration for that compound.
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R B I 5 K SC3SB27 g [oasHengenece {258 T I(.:;)Ladr oot T ~ [005 [Barim | 385 | [ 005 [Baim | 863 |0 ore PR TRE L e * The compounds shown in the figure are
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: 01425 gﬂ:r!iumdenum 32525,4 B P gﬁ § 'SD3SB33 o :2_| Wangenese | 335 § “SRF 720 | of mtorest |(mgke)| |12 Manganese| 24 005 | Molybdenum [ 12,30 & LY % 1 level (See Tables 1 & 2).
= - - | Depth | Chemical Cunc, L - y - i3 Dep Chemwai ! L -l 3 : . .
Copper__| : Chemical | Conc. Chemical = [ 005 [Cadmium | 043 ! A ‘__d d
2| Copper = Menganese | 334 ' Sremeca | ey (BGS)| of erest_|(mgkg)| Ehemial (m;;;gg) A g o 51 SI3SB71 ’S3SB790 (ﬂBGS) ofintanast (mg,Kg) £ -“r- ‘I-A' ‘ b The screening levels are:
T e T Lead ELEH I = ![’04. Cagmium . 005 | Manganese| 247 e e I 05 1 Barum = Rl Chemical | Conc Arsenic - 18 mg/Kg
'Y - ngan: . D, . opper E o T Depth | Chemical | Conc. | | Dep! emic: one. -0.5 | Cadmium 0. iy T (h BGS) of Interest |(mg/Kg) i
iz Mamu 'SA3SB171, +» 1l SB4SB24 Lidzaoerose | 397 | 005 | Lead 7.0 | g' AL:;‘d — 73472“ s S 2L Manganeso| 326 } 1 808 | of intorest | mok)| |(LBGS)] of ntrest |moKa)] |75 T Tond i M R = 7 Barium - 330 mg/Kg
{ amm R 2k hiay 005 Tusgmes | 74 R I SG4SB56 005 [Baun | oo | [005 [leat 1155 | 505 uongons - g Cadmium - 0.36 mg/Kg
5 | Depth [ Chemical X ; | s 0-05_| Molybdenum | 2 —— 005 _| Cadmium | 0.48 § |- L |12 |Lead - - -
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0-05 | Cadmi y R -—u% : - : ey ieldrin -
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005 | Lead (f?%%;"é) O’fim;g\:'t (BGS)| of nterest_|(mg/Kg) Depth | Chemical | Conc. N . i 12 | Manganese 0-05 | Copper 314 12 | Lead 17 SJ6 B82 Depth | Chermoal | Gono. 1:2 La ;murn TH A%
0-05 | Manganese e 005 [Barum | 533 1568 | of erest |ma) SF6§.350 e L 005 | Loed [126) | |_12_| Menganess | 222 ﬂBGS of Interest | (mg/K o '
12| Lead 505 THolvodormn 0-05 |Copper | 322 | 005 | Lead 203) SFGSB49 p ‘SH6SB67: 005 | Manganese | 225 WF . | SK78B91 Lead 112 12 w 257" ‘
i 1:2_| Manganese | 75 Tlead 005 lload LELd 0-05 | Manganese | 345) - 0-05 | Mercury 0.66 S|TSB7m”‘~ b i : " >
2L RN [TV S SF7SB51 SG7SB6 005 [vapsenn | 68| g’ SJ7SB83 LA T Pt | e | o P
12| Lead 7.4 y "o | - 5 Depth | Chemical | C o
Depth ‘Chemical ‘V - 1% ] epl emi ONC. SL7
- 1-2_| Manganese | 361 (nE%S) Wﬁgggt m g,;g) 3 ‘ 2 SH73363 J‘ o g (ft BGS) ofI‘ntaresl &
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12 |Lead 148 (ft BGS) | of Interest |(mg/Kg) Chomica | Conc. e 005 | Load 3
1:2_| Manganese | 355) | 005 | Lead 12 (5% | of et |mght 80,5 Lifead. ik F RERI Chemical | Conc. :
. -0.5_| Barium 16504 12 _{ Cadmium (] l‘z_‘{ = 20ane of Interest | (mg/kg) |
o) | Shemiea |iooneal  [Deph T Chomioal ] one. 05 | Cadmium | 061 12 {Lead L Manganese| 236 |
005 | Cadmium 5 | (ft BGS) [ of Interest |(mg/Kg) -05 | Copper 55.0) 12 | Manganese| 262 Manganese
— P -0.5_| Cadmium 128 . K
005 | Lead 16.3J 0-0.5 | Lead 291 Depth | Chemical | Conc. Chemical .
00 n::n oese | 256 0-0.5_| Copper 313 05 | Manganese | 3604 (156S) | of herest |(mgke) (ﬂﬁGS) of Interest Approx. Scale in Feet
3 I PR vy j) ; Eia’:riﬂ 0-103136 0-05_| Molybdenum |15 0-05_| Barium 412 05 | Barium )
y 5 | Lea 12| Dieldin___|0.00662 005 |Lead 4530 05 | Lead N
1:2_[Mangenese | 366 J 005 | Manganese | 259 12 | Lead 7 12| Menganese| 277J -0.5_| Manganese 0 60 120
0-0.5_| Molybdenum | 35
Source of photo: H-GAC, Texas aerial photograph, 2006.
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EXPLANATION

==m== Gulfco Marine Maintenance
Site Boundary (approximate)

@® Shallow Soil Sample (0-2 ft)

7 Shallow (0-2 ft) and Deep (4-5 ft)
Soil Sample

Notes:

1. Data Qualifiers: J = Estimated value.
J- = Estimated value, biased low.

2. BGS = below ground surface.

3. Bold values are the maximum measured
concentration for that compound.

* The compounds shown in the figure are
the compounds that were detected at a
concentration greater than the screening
level (See Tables 1 & 2).
The screening levels are:
Lithium - 2 mg/Kg
Vanadium - 2 mg/Kg
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North Area Soll Risk Management
Considerations

No higher trophic level receptor HQs >1

Restrictive covenant for
commercial/industrial land use only

Much of North Area solls primarily former
parking lot — fill with gravel/crushed oyster
shell

Areas with screening level exceedences
adjacent to cap area will be covered by
cap upgrade
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EXPLANATION

== Gulfco Marine Maintenance
Site Boundary (approximate)

@ Shallow (0-2 ft) Soil Sample

A Shallow (0-2 ft) and Deep (4+ ft)
Soil Sample

Geotechnical Soil Boring

Notes:

1. Data Qualifiers: J = Estimated value.
J- = Estimated value, biased low.

2. BGS = below ground surface.

3. Light blue highlighted values are higher
than maximum background concentrations
(See Figure 8 for background soil data).

4. Bold values are the maximum measured
concentration for that compound.

* The compounds shown in the figure are
the compounds that were detected at a
concentration greater than the screening
level (See Tables 3 & 4).

The screening levels are:
Antimony - 0.27 mg/Kg
Barium - 330 mg/Kg
Copper - 28 mg/Kg
Dieldrin - 0.0049 mg/Kg
Nickel - 30 mg/Kg

Total HPAH - 1.1 mg/Kg
Zinc - 46 mg/Kg
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EXPLANATION

=== Gulfco Marine Maintenance
Site Boundary (approximate)

| 12 [Vanadum | 185 ]

C

Depth Chemlca
(ft BGS) | of Interest (mglKg)
[ 005 [Boron | 4.22) |
[ 005 [Chromium [ 127 |
ﬂtﬂlﬁl
| 005 [Vanadium [ 255 | -

Depth Chemlca
(ft BGS) | of Interest | (

-

A

)
;
IEI

Chemical Conc
ﬁBGS of Interest | (mg/Kq) |

m

.." : X

| 005 |Litium [ 143 A
m
172
[ 005 [Boron [ 31 EEI
| 005 [Chromium | 10.
IE-I

5. [IBEEIE
0. ;
7

13
8.46

\ .| Depth | Chemical

(ft BGS) of Interest

| 005 [Boron |
| 005 |Chromium] 114 |
[ 005 Lithim |

ansBoiu'3‘=F'

L__*IE'EI

[ 115 |
"[T5 [Chvomim | 181 |
| 115 Juitiom | 169 |

!IEI

Depth | Chemical [ Conc.
(ft BG Interest )

[ 008 [Boon 6
| 0-05 [ Chromium [ 9.59 |
| 0-05 |Lithium
| 005 |

Vanadium

Depth | Chemical Conc
(ftBGS) of Interest | (mg/Kg)

Chromlum | 11.2 |
'Iﬂ-]
- | 005 |Vanadium | 257 |
2
3

SRT s
Depth | Chemical | Conc.
(ft BGS) | of Interest | (mg/Kg)

| 005 [Boron | 9.84)-

18E (ftBGS oflnterest (mg/Kg) mm | 0-05 |Chromium | 124 |

m
m
I!I

A 12 Jlithom | 101 SRR
‘ 2

of Interest

Vanadium
ﬁ"

¥
y
¥

-

S',
Depth | Chemical | Conc.
N EEEIEEA
| 005 [Boon [ 39.2 |
| 0-0.5 | Chromium | 4
| 005 |Lithium | 188 |
| 005 |Vanadum | 45.8 |
IEI
| 12 [Litium | 268 |
!m

Depth Chemlcal
(ft BGS) | of Interes

| 005 [Boron |
{005

| 005 |Li
mm
m

[ 005 [Boron |

| 1.52 | Chromium|

2 | Vanadium |

Shallow (0-2 ft) Soil Sample

Shallow (0-2 ft) and Deep (4+ ft)
Soil Sample

Geotechnical Soil Boring

Notes:

1. Data Qualifiers: J = Estimated value.
J- = Estimated value, biased low.

2. BGS = below ground surface.

3. Light blue highlighted values are higher
than maximum background concentrations
(See Figure 8 for background soil data).

4. Bold values are the maximum measured
concentration for that compound.

* The compounds shown in the figure are
the compounds that were detected at a
concentration greater than the screening
level (See Tables 3 & 4).

The screening levels are:
Boron - 0.5 mg/Kg
Chromium - 0.4 mg/Kg
Lithium - 2 mg/Kg
Vanadium - 2 mg/Kg
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=== (ulfco Marine Maintenance
Site Boundary (approximate)

Shallow (0-2 ft) Soil Sample

Shallow (0-2 ft) and Deep (4+ ft)
Soil Sample

Geotechnical Soil Boring

Notes:

1. Data Qualifiers: J = Estimated value.
J- = Estimated value, biased low.

2. BGS = below ground surface.

3. Light blue highlighted values are higher
than maximum background concentrations
(See Figure 8 for background soil data).

. Bold values are the maximum measured
concentration for that compound.
The compounds shown in the figure are
the compounds that were detected at a
concentration greater than the screening
level (See Tables 3 & 4).
The screening levels are:
Cadmium - 0.36 mg/Kg
Lead - 11 mg/Kg
Manganese - 220 mg/Kg
Molybdenum - 2 mg/Kg
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Intracoastal Waterway Sediments
Risk Management Considerations

* No higher trophic level receptor HQs >1

* One location with ERL-ERM midpoint or
AET exceedence (IWSEO07)

e Two exceedences at IWSEQ7

 Total LPAH, HPAH and PAH below ERL-
ERM midpoint at IWSEOQ7

25



EXPLANATION

=== Gulfco Marine Maintenance
Site Boundary (approximate)

Intracoastal Waterway
Sediment Sample

Intracoastal Waterway Surface
Water Sample
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IWSEO 4 1.‘ Chemical of Interest g o ] 4 S : } Chrysene - 0.384 mg/Kg

Total HPAH - 1.7 mg/Kg
Total PAH - 4.02 mg/Kg

Chemical Chemical 5 B B P 4
of Interest : of Interest gk _ : : e . : ' ! Wi :

Approx. Scale in Feet

e e ]
0 60 120

Source of photo: H-GAC, Texas aerial photograph, 20086.

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

) 0 of . CR
EVE 'HIC INVERTEBR/
3 " V‘V

Al D A M A - .
DATE: MAY, 2010 CHECKED: KHT

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS




Ponds Sediment Risk Management
Considerations

 No upper trophic level receptor HQs >1

 Only ERL-ERM midpoint exceedences are
zinc iIn Small Pond samples

e 2 of 3 Small Pond zinc concentrations
below background maximum (3rd is 999
mg/kg; background max is 969 mg/kq)
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EXPLANATION

=== (Gulfco Marine Maintenance
Site Boundary (approximate)

O Pond Sediment Sample Location

Notes:

1. All samples from 0-0.5 ft depth interval.

2. Data Qualifiers: J = Estimated value.

3. Bolded values are the maximum measured
concentration for that compound.

4. Light blue highlighted values are higher
than maximum background concentrations
(See Figure 8 for soil background data).

* Values shown in the figure exceed
the Effects Range Low (ERL) (See Table 9).
Yellow highlighted values exceed the
midpoint of the ERL and Effects Range

P . 2. Medium (ERM).
2% Surface i t  Fresh Water The ERLS are:
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Wetlands Surface Water Risk
Management Considerations

No higher trophic level receptor HQs >1

Two 2 COPECs exceed surface water quality
criteria

— Copper: 3 exceedences below ICWW background
— Acrolein: sole detection

North exceedence areas addressed by wetland
hot spot remediation

South exceedence area will be under repaired
cap
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Chemical of Interest

Dissolved Copper ‘
| Total Acrolein 0.00929J

e

— : Conc. ; ‘ 3
| Chemical of Interest | (g A L e EXPLANATION
Dissolved Copper | | ; )

=== Gulfco Marine Maintenance
Site Boundary (approximate)

O Wetland Surface Water
Sample Location

Notes:

1. Data Qualifier: J = Estimated value.

2. Light blue highlighted values exceed
concentrations measured in background
surface water (See Figure 13 for
background surface water concentrations).

. Bolded values are the maximum measured
concentration for that compound.
h : Values shown in the figure exceed

0, S AR BTN i AN S : the TCEQ Ecological Benchmark for

* A “Fo_rmer_-,, PR ey MRS CY ¥ Water (See Tables 12 & 16).
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Ponds Surface Water Risk
Management Considerations

* No higher trophic level HQs >1

« Silver only COPEC measured above
surface water gquality criteria

 All silver Pond concentrations below
ICWW background silver concentrations
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EXPLANATION

Gulfco Marine Maintenance
Site Boundary (approximate)

Pond Surface Water Sample
Location

Notes:

1. Data Qualifier: J = Estimated value.
F ; 2. Bolded values are the maximum

§ Tk, ; measured concentration for that

WA AT T ‘; compound.
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Possible Next Steps

 Review/comment on proposed AOC
additions for wetland sediment hot spot
remediation

 Review/comment on draft wetland
sediment hot spot remediation work plan

e Others?
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